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^] 

{(l-Phosphonomethoxy-2-Alkylcyclopropyl)Methyl Nucleoside Derivatives, Method of 
Preparation Thereof, Method of Resolution and Separation for Stereoisomers thereof 
and Use of Anti-viral thereof} 

(diastereo isomer) ^ <ffl^H^iL^ (enantiomer))» ^)"fr«rfe- *«He?^ 

<2> [^-^ i] 



<3> 




1020020058310 




#^ 2003/7/5 



<4> ^"71 q<$*\ 

<5> R i o. CrC? <£Q°]31, 

<6> R 2 * R 3 fe 44 3-2-3. ^714, i-di), Ci-c^^a], 

^^1, ^ C 2 -C5-^^AH o]*fl ^^£)71M- B]*]^ Ci-C 4 -^ 

^ ^^wq-, c 2 -c 7 - o >^, c 6 -c 12 -^>m se^ *m^>m ^M-au-a- m-e^a 

Tiq, -(CH 2 )m-0C(=O)-R4 -a- uJ-Ej-xfl^. c^7H m 1 xfl*] 12^ ^o^, R 4 
Ci-Ci2-tt*. C 2 -C 7 - ^1^, Ci-Cg-^Al, Ci-Cy-^o^l^, q(d-C rtt^Wk, 

<7> Q ^ a>}7] ^s^s] af|- q-Efxfl^: 



44 Sfe Ci-C 5 - ^s^^ CrCrtftl. C1-C5- 

. ^o]^Ai-c 1 -c 7 -«a-^ ) aim, at ^^1* q^iflTiq-, ujBi, o>p] 

^M-, C 6 -C 12 - ^lo^i,, Ci-C 7 -^^o>n]^ ( rKd-Oz-^)^^, c 3 -C 6 -*W#iiL 




<9> o^of]^ 
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Y No* N ~f" 

^oj-^ic SE^- cq q-^i, *}7HH n ^ 1 2^ ^oH, 

Yl ^ 0, CH 2 SEfe N-R (R CyOr^ £^ C 6 -C 12 -^^^^)^- q^-^tf. 

AZT, 3TC, ACm «l*«r 1<H^ ^#o] o]^ #^S|^tj.. 3=^., 6IMa>o1# 

#(PMEA, MCC-478H <y#^1g^H 91^. =L^, 7)^} 7fl ^ 3^#^ s. 

#sfl^A>o] S i^iv1)ol S 7^11^ s^aj] ^>c^ 7l^ofl ^-rf. 

US 5817647; US 5977061; US5886179; US 5837871; US 6069249; W0 99/09031; W0 
96/09307; W0 95/22330; US 5935946; US 5877166; US 5792756; International 
Journal of Antimicrobial Agents 12 (1999), 81-95; Nature 323 (1986), 464; 
Heterocycles 31(1990), 1571; /. Med. Chem. 42 (1999), 2064; Pharmacology & 
Therapeutics 85 (2000), 251; Antiviral Chemistry & Chemotherapy 5 (1994), 57-63.; 
Bioorganic & Medicinal Chemistry Letters 10 (2000) 2687-2690; Biochemical 
Pharmacology 60 (2000), 1907-1913; Antiviral Chemistry & Chemotherapy* (1997) 
557-564; Antimicrobial Agent and Chemotherapy 42 (1999) 2885-2892. 
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3Etr ^-71 ^-t-i-^ 2 7fl «ltfl^|^7> 47fl ol ^ o]^^- 

#ji flt|.. o]^ yltfl^i^# ^ 6i^^ # o. jjj.^ oW 

5* «>1^* (separation^ resolution) ? 

*\ 4l^M- 7fl^ 3^-7> ^7}*>JL flt].. <>13 o]^ 

*H tfltr 71^31 Sin^^fe £tf. jf.«|: US 4,018,895; US 4,194,009; US 

5,618,829; US 5,204,446; US 5,719,104; EP 0545425A1; EP 0369685A1; *)^: 
Antimicrobial Agents and Chemotherapy 35 (1991)1386-1390; Antimicrobial Agents and 
Chemotherapy 36 (1992)672-676; J. Med. Chem. 31, (1988)1412-1417. 

^>7l 1^1 ( l-£iikP|]s.Al -2-<£%.*}°] f^2 S | ) pj] SL*}°] ^ -fi-£*H» 

^*>^J1, ^ ^lo^Bfl^^ci-ol^DKdiastereoisomer) ^ Sfl«fflE|iL^ 
(enantiomers)* ^r^*M, o] s}-^-##o] e^*i] ^- B ^ t3>ole^^l) 

7l^ofl aI^^tI^ 7fl^tl ^Jitf, ^Jl^H H-t^xfl^l 

[^51 ^ ^ *)--§-] 

^ ^>7l 1^ S|^g., ^]^6.S US) ^2f#, -§-nfl^-# 
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<15> *L ^6(1 * }7] ^ ^ ^ 7) oi 0 y T c {Mf ^ d>ldj o,^^ ^ 

<16> [2^«M 1] 



OR 3 

<18> ^-7] <*HH, 

<19> R l Cl _ c? ^O]^, R2 ^ R 3 ^ zJ-Zf J^]*) o. S tit M-BHTiu)-, ^^1(^1, 

M- Cx-C^^^-i- M-^TIM-, C 2 -C 7 -aR3, C 6 -C 12 -^ 3Efe ^ms)7^ «)*)^ 

€ *h»>JL*l* ^xflTlM-, -(CH 2 )m-0C(=0)-R4* q-Bl-vfl^, *)7}*\ m ^ 1 ^ 12^ ^ 
R^d-dz-^, C 2 -C 7-***. d-Cs-^Al, Ci-Cy-^^cHi,, cK Cl -c 7 - 

iEfe 27fl^ 3 ^ 6 ^ ^EflSAH^ ufEfLfl^, 

<20> Q ^ ^71 ^^3] afi: ufBfvfl^: 

<21> 



<22> <^7]ofl^ 



<17> 
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<23> X 1 , X2, X3 ^ X 4 ^ ^ s-^^^-S. ^db, *>o]«a1 SE^ i^vR 

>m. ^ mbs at C1-C5- *h**h ^i*s)7m- ci-ct-^, C1-C5- 

Ci-C 6 -^:^ J£fe Ci-C 4 -^ A H ^ C 6 -Cio-^>€^^.« q-isj- 

xflTiq-, C6-C12- d >« 0 >Plit, Ci-Ct-^^M^, ^(Ci-C 7 -°«)^lic, C 3 -C 6 -a>ois-s. 

Y 1 0, CH 2 N-R (R Ci-C 7 -^:^ JSEfe C 6 -Ci2-^^m)^r M^tf. 

^-g-^fe <3*fl*r ^l^JlS ^]^lr ^KHfr -tFf7}<£ 

# *§^SHf -t>, <^1» <3^r, 3Hh iMfrSH 1 ^. ,fi_2.E.SK s 4i<S- * 

^ 6 }^]S^, €2^h ^B^h ^V^, ^511^ ^4 ^ ^.71 7>^h 

<25> 7^-^ g^)^ M-El-lfl^ 5)-^ lo] 5).^ ^0^51 4^tV 

<26> R i o. d-Ca-im, R 2 ^ R3 ^ ^ ^<g*| ojsL ^« M-^tflT^M-, d^-^^l 

, **r*w ^m^Tiq- C1-C4- v+^vflTiM., 

-(CH 2 )m-0C(=O)-R4 # M-ENH, o^H m 1 tfl^ 12^ ^o]5L R 4 Ci-C 12"^, 

73-10 




1020020058310 2003/7/5 



<27> N X 1 

<28> £ ^t^oll 1^1 tfl&^ol ^>7l 5. 1 4«fl M-BHfl&^. 

<29> 
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IS. la] 



CP" 

H 0 ~V5* <+>-tran8-W<>l4§**| (enantiomer) 




R 1 




A 


Y 2 
A 


1 


CH 3 


H 


OH 


NH 2 


2 


All 

CH 3 


H 


H 


NH 2 


3 


CH 3 


H 


NH 2 


H 


4 


CH 3 


H 




NH 2 


O 




n 


Cl 


NH 2 


6 


CHa 




H 


NH 2 


7 


CH 3 




H 


NH 2 


8 


CHs 




s -O~ cM0 


NH 2 


9 


CHa 




s -0-° Me 


NH 2 


10 


CH 3 




NH 2 


H 


11 


CH 3 




NH 2 


H 


12 




H 


OH 


NH 2 


13 


C2H5 


H 


H 


NH 2 


14 


C2H5 


H 


NH 2 


H j 


15 


C2H5 


H 


s -0~° Me 


NH 2 



<30> 
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IS. lb] 



16 


C2H5 


H 


CI 


NH 2 


17 


C2H5 




H 


NH 2 


18 


C 2 H 5 




H 


NH 2 


19 


C2H5 




NH 2 


H 


20 


C2H5 


0 
li 


NH 2 


H 


21 


C 2 H 5 






NH 2 


no 


C2H5 






NH 2 


23 


CtHt 

V/3I17 


H 


OH 


MU„ 


24 


C3H7 


H 


H 


NH 2 


25 


C3H7 


H 


CI 


NH 2 


26 


C3H7 


H 


NH 2 


H 


27 


C3H7 


H 


s- O~ 0Me 


NH 2 


28 


C3H7 




H 


NH 2 


29 


C3H7 




H 


NH 2 


30 


C3H7 




H 


NH 2 


31 


C3H7 




H 


NH 2 


32 


C3H7 




H 


NH 2 


33 


C3H7 




H 


NH 2 



<31> 
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IS. 2] 



I ■ ■ , 

H <°~)£t# (-)-traiia-**M<1i**| (enantiomer) 

O 




R 1 


R 2 & R 3 


X 1 


X 2 


34 


CH3 


H 


OH 


NH 2 


35 


CH3 


H 


H 


NH 2 


36 


CH3 


H 


NH 2 


H 


37 


CH3 




H 


NH 2 


38 


CH 3 




H 


NH 2 


39 


CH3 




NH 2 


H 


40 


CH 3 




NH 2 


H 


41 


C2H5 


H 


OH 


NH 2 


42 


C2H5 


H 


H 


NH 2 


43 


C2HS 


H 


NH 2 


H 



<32> 
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IS. 3] 



N 

H ' °*yS* (±)-trans-^M*lH (racemates) 
o' 




R 1 


R 2 &R 3 


X 1 


X 2 


45 


C3H7 


H 


H 


NH 2 


46 


C3H7 


H 


OH 


NH 2 


47 


C3H7 


H 


NH 2 


H 


48 


C2HS 


H 


NH 2 


H 


49 


C2H5 


H 


s_ O~ 0Me 


NH 2 



<33> 4 ] 



Xr* 












. (±)-cis-^MH°lH (racemates 


) 






R 1 


R 2 & R 3 


X 1 


X 2 


44 


CH 3 


H 


OH 


NH 2 


50 


CH 3 


H 


s -0~ no * 


NH 2 


51 


CH 3 


H 


NH 2 


H J 



<34> ^ ^ ^ ^ ^a&fc y W afl^t}. 

<35> tcj-a ^.^o. 
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<36> ( a ) is}7} 3*«H 23 3^4] 33 3^#3- ^V-g-A]^ 13 3J.^# 

<37> (b) *>7l 43 Sl^M: 33 5}- ^t#-4 tiV-§-Al^ *>7l 53 

la3 ^*}7^, 
<38> (c) s)-^ la3 STO*4| R 2 ' £ R 3 ' ^f-* SL^a]^ ^>7l lb3 Wl"^ ^ 

^4, ^€ tfl*|| j§.#3 *l«:3-^# ^sj^g- ^ *H *fl£^B- ^ 51 

^(^: USP 6,037,335, 5,935,946, ^ 5,792,756). 
<39> [J|*H 2] 




<40> [sl-^^ 3] 



<4i> [sj-^j-^j 4] 




<42> [3^^ 5] 
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<43> [JH-tJ-^ i a ] ^ 

OH 

<44> [^A] lb] 
OR 3 ' 

<45> #7] 

<46> R 1 , R 2 , R 3 ^ Q SHH 

<48> R5 ^ R 6 ^ ^ o. S Ci-Cy^l £^-g- ^vflul, 

<49> R 2'^ R 3'^ ^ OJiL ^» *|£|t>- R 2 ^ R3 # q-Bf^cf. 

<50> i^ s)-^-^ aflsSRr #71 ^ (a) tfl^l (cHH -M^<*JH ¥ 

^ ^tf. 5Etb, ^ (cWM R 2 ' $ R3' 711- JE^A^ofl ^O^fe, ^71 
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6\) o^^o}^ ^n^&A}?)?]^, E^^^eHH., ^rSr'SM.iSHS. £fe $L<$ 

* «>-§-^^ ^3*Rr n^W". 

<5i> #7l ^ofl tcjvg. ^flfl^ #^-#^5. A>-§-^ 2^ 5^ 

ZL «]tfl%l ^db* 27fl 5L^>J1 $X°] 47fl^1 °H3l# ^Ocj o}S$x]} 

<52> S^^) 2^| 2|-^-l-^r 

<53> ( a ) is}7] $t^*\ 6^1 ^:#7l7> iLM ^l^^^^-^l^Hl- ^E}^-EflH^ol^HS.^-A>ol 

^[Ti(0iPr) 4 ]^ ^t^H v}7] 5}-^ 7^ <ar^p>ZLvil#^ols.^ *]--§- a] 7]^ #7fl ; 
<54> (b) ^ A 3^ 27fl^ A}o]ts£lti rfo-lo}. ; iBil5)l^.o>o] ; A 1 T>| [diastereo isomer : 

^ 8 ^ 9] a m^^-s. ^eM7l*r #7fl; 

<55> (c) ^-71 (b) i£?H>H ^-ej^b z^eq a^i-g. ^71 ^7.fl*HH sj-*HI 10^ 

o]h^ ^^H.ti}-§-A]^ gj.^ ii s^fer 12^ i^i^lHH 3^-§-i- gfe #31; ^ 
<56> (d) 11 12^| Sl-Wfl il7lf ^171*>J1 «>l*7l(L)-fr 5.^1 

71 ^«8«H 2a iE^r. 2b^ ^g-fi- ^r^rfe #7flS °l^>l*l*r ^ 

oil si«n *ii3z& ^ 

<57> [S^HI 6] 




<58> [sJ-^-<^ 7] 



R 7 -MgX 
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<6i> [sj-^H 10) 

o 
II 

R 3 0 



<62> 11] 
P 1 0 




R 2 0— P=0 
R 3 <D 



<63> [5)-«J-^ 12] 
P 1 Q 



HvJX 



R 1 x £ 

R 2 0— P=0 
R 3 o' 



<64> [5)-^ 2a] 




R 2 0— P=0 

r 3 o' 
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<65> [5^^ 2bl 




<66> j$ 7 ) -&]#<>H 

<67> L, R 1 , R 2 ^ R 3 -c- ^-ft ^jl, 

<68> P l ^ <y- # ^7) ^^^- ^^(Bn), ^lH^*>ol=S.^^(THP), t-^^^M 

^l(TBDPS) t-¥-m^^l€€^(TBDMS)* q-BWM , 

<69> R7 ^ <y-^ V+^-ifl^, 

<70> x fe- UrS.^ 

<71> ^13^-5. R 1 o| p)]^ o]]ig c>-)^ r2 ( R 3 - 6\)ig gc- cj-oj^^^^o] 3. 

*H 2^ S|-^-l-^r t^s* ^-o] ^ 5^ (laV-S-^ l ^S): ( i ) <£#7l7> 

°fl€#s]#sfl<=>lH(6)# EBrEfl s e}ol ^HsL^-aH j= [Ti (OiPr ) 4 ] ^ C3-C7- 
^pfZLvil^as.p].olH. 5£^r C 3 -C 7 -^p>zivil^#se1-ols.(7)^ ^aI^jH, (ii)^ 
€ 27fl^ ^^l^EfleH^ol-ol^^^iastereoisomer : trans-<>H^ 

(8)4 cis-<>H^(9)]» ^-^tb ^ zfzJ-S] <* 7 1 ^fl^Hl 

— ^#(11)4 (12)» ^fecf. (iii) £17]§ *H7i*}JI <^ll:7l(L)» S.^*]^ 
2a4 2b^ S^#-fe *r^th=h 




<73> ^ lS j j^.g.£| ^6flE)^.^(enantiomer)» £e) (resolution)^ 

<74> c.s, ^>7l 3^-^ 4a £^ 4b 33] s}-^-#:s)- 

?1 ^ ^ 49>S#* ?m ^£.5. ^eHresolution^H, (+) Hi^r (-)^ 

%1%o}s$z\}7} Tgo) i^(enantiomer enriched) (+), (-) ^7fl^ z}-z}- 
°$6\ ojs. z^-zj-o. Eej^lf^faspl-olc (TMSBr)^. la^l #-§-*Kr 

(+),(-) ^7fl^ #3M^*|)# ^§>JL, m.SL*\] ir)-5r la^ R2' 

^ R3' nff £<y^ #-§-SRr ^o]^^o^ 15 cq j^l-^ 03^ o. 

<75> [jS)-^ 4a] 




OR € 
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<76> [3^«j-^ 4b] 




<77> ^7} ^«4H, 

^ Rl, R5, R6 $ L ^ $14H QA. 

<79> ^-71^ ^ 1$\ ^H^^o} ^IS^^^r ^7] ti>-§-^ 241 ^Sfl 

4H€ ^ flx*. ^-§-^1 2 4H 7l#^ ^ol 2 [«H"*1 241 5^*1 W# 

(4a)] 3 5r^-#* 3*«H 3^1 314] tiV-g-S^-^S. ^r-g-^r a]^ 

53 [ti>-g-^ 241 3W§- (5a)]^ S^#3r <£J1 o] ^ 

^e] (resolution)*}^ ¥ 7fl3 ^*M^1« o3^t} 241 $1°] sW§-(5b) ^ 

(5c)]. if-^(enantiomer enriched) ^ 7fl^ 

<gc*| 2|zj-^ ^%^ S .( spec ifi c rotation)^ (+)-trans-^ d l^^l(5b)5ir 
(-)-trans-#^l^*ll(5c)-i- ^^V^tf. °1 ^3 W^l^^l* Be] ^m^imS-Pl- 
alU (TMSBr)S. *1b]*M <#-§-*r*r la (^>-§-^ 24H (lc) ^ (ld))3 tb 
^ ^6]^^7> ^ro] (enantiomer enriched) ££4. 



73-22 



^ 1020020058310 *^ 2003/7/5 

<80> [tiV-§-^i 2] 




<8i> ^^ofl vtys. sj-^-l-l-^ ^12: ^ ^ ^-e)w<H] (separation^ resolutionHH 

4H ^-^-S.^ ^^r 0}^, ^Wl 7l^5]7m- #<M^ ^1^- 

m *r SIS. ^l^tb 3^£- ^°1 7l ^o>^ ^7^711 71 

<83> 5£tb, ^>-§-ol ^-#3^ lH3, 3.^>SZL2flS] , 
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# ^^-§-^ ^IH^S 1kg # 0.01 ifl*| lOOOOmg, ^^l-Tllfe 0.05 

^} lOOmg^ tfl-^ A>-g-^ W*. ^ 

<86> -M- jq.^-^. S-3<5Kr «H1 4^ ^>-§- « 3^-§- *|*|5. ^ 5^ 

<8?> ^A}-g- ^1^1, ^ ^a>-§. ^ sfe ^<*}£- 71 ^oil 1451- q 

W , 3£fe A>-g-§H *fl3£^- ^ flr)-. a>-§-^ ^ ^fe -g- 

n fl°11fe #, ^ ^-#Aj NaCl -g-^o] 5£o_p}, ^ 5 ^ _£oj,o_ O.^ -g-nfl 

SEfe ^ *H&5.*\ A>-g--^4. ^rcjtV al 
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*ll £^1^ os^i ^S^. 

<89> #^2] <y^O.S ^<^H ^^*>fe ^ w } 0 l s i^M# <£JL7]- ^-f 

9\ ^4 J^tt ^ flr*. o]^« ^ Ojg. «. M 

^Al^-ial(Gemcitabine), ^l^-^(Lamivudine) S *r 

^ -g- ^^7> o)s-6\) ^-sfl ^m^m ^-ar ^>q^. 



<94> (±)-trans-l-({[t-^€(^^l^)^€]^^l}^l^)-2-^^AV6l^ S .H S ^( 8 -i)3i). 
(±)-cis-l-({[t-^-^(^3sfl^)^^]^.Al}x»H^)-2-p|j^>< 5 ms.HS^:# (9-1)^1 ^ 



<92> 



1 



<93> 
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<*> Syn.Lett. 07, 1053-1054, 1999)^1 7)$[ € «H] ^-sj- ^4 ^-o] x*)]^ 

^llS^t)-. 50g(0.146 mole)^ ofl^ 2-{[t-^-€(^3fl^)^€]^l KHlell^H 
» 700m£^ b)1B^>^ = ^U(THF)^ ^-°)5L, 30ml^\ ^ : wt]]B.^°]±Z.3.^}<>] JE.* 

^7>*>5$rf. £^-#41 290m£^ SS^ti>zlv|1##S.^o1c(2.0M in THF)# -15 °C 
H\ %7}1s\JL, a}-g-^^r <$vgr<*IM 12^1^^ iH^^t}. 50m£^| ^S.^WS.^} 

(THF)^r 700m« 2fl7i*b ^, 700m£^ «]^iL5. a>-§-#^- 2s) ^#^-^t^-. «n^# 

=L ^#^r ^Sl^^^(^7fl-g-ffl: i: 8 / ^^Ml^HB:^) 
<LS. -&5^H ^7fl^l S^]sl--##(t^o].o>> 1 5|lell^.o>ol^: diasteroisomers)* 
38g(8-l) &r 3.8g(9-l)» <£9X^. AA^) ^^r&l NMRiLS SKlS^t*. 

<96> &*\] (8-1) 

<97> *H NMR(CDC1 3 ) 6 0.08 (t, 1H), 0.90 (q, 1H), 0.96 (d, 3H), 1.08 (s, 9H), 1.14 (in, 
1H), 2.79 (s, 1H), 3.70 (d, 1H), 3.84 (d, 1H), 7.43 (m, 6H), 7.70(m, 4H) 
ESI: 363 (M+Na) + , C21H2802Si 

<99> a^]sj-^-#(9-i) 

:100> !H NMR(CDC1 3 ) 6 0.31 (t, 1H), 0.62 (q, 1H), 0.69 (m, 1H), 1.07 (s, 9H), 1.15 (d, 

3H), 2.46 (s, 1H), 3.49 (d, 1H), 3.79 (d, 1H), 7.43 (m, 6H) , 7.70(m, 4H) 
:101> ESI: 363 (M+Na)+, C21H2802Si 
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<102> 2 




(±)-trans-l-({[t^^(tl^l^)^€]^lH€)-2-^€^> 0 l#S.HS.^(8-2)5il- 
(±)^i8-l-«[t^«(^^^)^«]^Al>^«)-2^«A>ol«a«aL** (9-2)^ 

<i05> 14 ^-o] HS^Kii^-^eMs. ^ ^-^}^}^ 

§3.i*HH.* A>-§.§>^cf. o] ^-f (8-2)7} ^ fifWaAi 30 ^^JL, 

# (9-2)fe 7^ ^^4. 

<ioe> 5.^1 ^-^-#(8-2) 

<107> *H NMR(CDC1 3 ) 6 0.09 (t, 1H), 0.97 (q, 1H), 0.97 (t, 3H), 1.06 (2H), 1.07 (s, 

9H), 1.31 (t, 1H), 2.79 (s, 1H), 3.71 (d, 1H), 3.81 (d, 1H) , 7.41 (m, 6H), 7.68(m, 
4H) 

<108> ESI: 377 (M+Na) + , C22H3002Si 
<109> ^jjsofl 3 
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<no> 



TBDPSO 




H 



(8-3) 



<m> (±)-trans-l-({[t-^€(^^l^)^^]^lH^)-2-HS.^A>ol^s.HS.3Eb#(8-3) 

<ii2> *\)^d\] 14 ^4 ^1 ^^i^ji =^p>:jli3]##5.sM:e. tflA] fl^tfl^ 

#3.bHJ=# ^>-§-^4. o] ^-f sfrtf* (8-3)^- ^ 3^#5Ai 25 g# ^^-§>^cf. 
<113> S*f|3^^(8-3) 

<114> 1H NMR(CDC1 3 ) 8 0.09 (t , 1H), 0.68 (1H), 0.70 (t, 3H), 0.82 (m.lfl), 1.09 (s, 

10H), 1.32 (in, 1H), 1.40 (m, 2H), 2.90 (s, 1H), 3.73 (d. 1H), 3.85 (d, 1H), 7.45 
(m, 6H), 7.74(m, 4H) 

<115> ESI: 391 (M+Na) + , C23H3202Si 

<116> 4 
<117> TBDPSO 



t^l^srj-g {(±)-trans-l-({[t-^(^SH^)^€]^-Al}Ti|l^)-2-^^A>ol^s.SS.^] 
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<119> *\}2id\} id\]x] ^#(8-1) 7.5g^r 35me^ t^Tjfl^^o}nl ^ ofl ^-o] ji 35^0} ejjg. 

t-^A>o]c( 10M in iHF)* ^7>^r t%^- lO^i 5H*> S>$t}. ^^ofl 9.7g^1 t\o] 

«S£i ^i^iMl o] Ef ^7}& 3f- 40 £- 4^1^^ aL*V 

*>£^-. ##^*H ^llif 6 HHt *\)7]is}51 40m^ 5Lsj- <£5L^-#3L 

*}5L -^el7>^ ^ aLS-^ZLSfl^C^jfl-g-ffl: ^l^^HlBflolH/n-^^1/1, 

v/v)S. S*H^# 7.0g(^§: 61%)* ^^}$2i=K 

<120> 1h NMR(CDC1 3 ) 6 0.13 (t, 1H), 0.96 (m, 1H), 0.97 (d, 3H), 1.05 (m, 1H), 1.06 (s, 
9H), 1.30 (t, 12H), 3.70 (d, 1H), 3.98 (d, 2H), 4.00 (d, 1H), 4.75 (m, 2H), 7.42 
(m, 6H), 7.70 (m, 4H) 

<m> 5 
<122> HO 



^ o] iESl { (±)-trans-l-(*W S.J*X| *H H )-2-*H }ufl ^£_£l£_ 
<124> ^^.^ 4*\}*\ 8.3g* lOOM^l ^m*<Hl 3.1g^ ^£.^-#^21-01 




<123> 
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#fi-#^r -ge|*Hi ^ a^>s.ZL2fl5£l(^7ll-§-tifl: €\ms.^&M 1 &-Bc=2Q/l, v/v)S 

3*fl«H 5.*f|s?-^- 3.6g(^# 82%)^ 

<125> i H MMR(CDCl3) 6 0.23 (t, 1H), 0.96 (dd, 1H), 1.12 (d, 3H), 1.23 (m, 1H), 1.32 

(d, 12H), 3.59 (d, 1H), 3.82 (d, 2H), 3.96 (d, 1H), 4.01 (s, 1H), 4.82 (m, 2H) 
<126> ESI: 303 (M+Na) + , C12H2505P 

<127> j$2i<% 6 
<128> HO 



^ o) iSSl { (±)-ci s-l-(*M S.^" A] *|| it )-2-Pfl ^A\o] fSSSi ] ^-Al ^S^Svfl 

<iso> ^is^l 1«IM o3£r (9-1) 3.0g^- afl^l 4 ^ 5^ <£^r3 ^ 
X*HsW§- 1.2g-§- 

<131> i H NMR(CDC1 3 ) 8 0.41 (t, 1H), 0.71 (dd, 1H), 0.89 (m, 1H), 1.13 (d, 3H), 1.33(d, 

12H), 3.50 (m, IH), 3.65 (m, IH), 3.81 (dd, IH), 3.91 (dd, IH), 4.29 (s, IH), 4.76 
(m, 2H) 

<132> ESI: 303 (M+Na)+, C12H2505P 




<129> 
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<133> *f|2:<*|) 7 



<134> 



TBDPSO 



H 3 C 




<135> 



^ol^H^ {(±)-trans-l-«[t-^-m(^^l^)€€]^lH€)-2-^^H#SHS.^} 

<136> afla-efl 2 <>1H (8-2) 4.2g # ^IS^l 4^r ^*\*}<q S.*\) St 

^ 3.6g ^ <2$m. 

<137> i H NMRCCDCla) 6 0.15 (t, 1H), 0.92 (m, 1H), 0.94 (t, 3H), 1.06 (s, 9H), 1.08 (m, 
1H), 1.25 (m, 1H), 1.31(m, 12H), 1.35 (ra.lH), 3.73 (d, 1H), 3.98 (m, 3H), 4.74 (m, 
2H), 7.41 (m, 6H), 7.67 (m, 4H). 

<138> ^is^l 8 
<139> HO 
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<140> 



t^ol^a^ { (±)-trans-l-(S><>l i= -§M pfl t§ )-2-o|) ^ a>o] fs£5.^ ] -^-a] tii^ 

<141> 7<^|>H 3.6 aflsofl 5£* ^a^o) S.^sj-^-# 

1.6g£ <3£^. 

<U2> i H nmr(cx13) 5 0.27 (t, 1H), 0.95 (dd, 1H), 1.02 (d, 3H), 1.15 (m. 1H), 1.29 (m, 
1H), 1.34 (d, 12H), 1.37 (m, 1H), 3.68 (dd, 1H), 3.84 (d, 2H) , 3.88 (dd, 1H), 4.00 
(brt, 1H), 4.77 (m, 2H). 

<143> ^£,6% 9 



tH^HsL^ {(±)-trans-l-({[t-^-€(^^l^)^m]^}T J fl^)-2-HS.^A>ol^ HS 

*\}EE<*\) 3<HH ^ (8-3) 1.2g ^lS^l 4Sf ^-fr 3L*fl3W§- 

l.lg # £5Sh=h 



<144> 



TBDPSO 




<145> 
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<147> 1H NMR(CDC1 3 ) 8 0.14 (t, 1H), 0.85 (t, 3H), 0.95 (m, 2H), 1.05 (s, 9H), 1.25 (m, 
1H), 1.31(m, 12H), 1.38 (m,3H), 3.70 (d, 1H), 3.98 (m, 3H), 4.72 (m, 2H) , 7.38 (m, 
6H), 7.66 (m, 4H). 

<148> Z\}gi6\] io 



tq o] {(±)-trans-l-(*H r= -S-a] pj] ^ )-2-5.5.^1-°l #^.5.5.^ fli 

<151> ^s^l goflAi 1.2g^r ^1^1 5^- ^)*H 0.5g 

<152> i H nmr(cdC1 3 ) 6 0.28 (t, 1H), 0.94 (t, 3H), 0.97 (m, 1H), 1.20 (m, 2H), 1.33 (d, 
12H), 1.41 (m, 3H), 3.65 (dd, 1H), 3.82 (d, 2H), 3.87 (dd, 1H), 4.00 (brt, 1H), 
4.77 (ra, 2H) 

<153> ii 



<149> 




<150> 
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<154> 




<155> 



t\ d\ ^¥.3.ig ({ (±)-trans-l-[ (2-<>H ii-6-#S.S-9H-^^-9-^ )^1 € ]-2-^l ^ a>o] #5. 

<156> *|| 2 ofl 5 <HH ^ 2.3g^- 75m^ c]fs.^m^l i.23g£) B5]1M 

^^ff-S. *I]7l*H ^^Svilo]S^l- 2.73g(^# 94 ^*>^ 

<157> lH NMR(CDC1 3 ) 6 0.44 (t, 1H), 1.16 (d, 3H), 1.20 (m, 1H), 1.32 (m, 12H), 1.30 (m, 

1H), 3.14 (s, 3H), 3.82 (m, 2H), 4.33 (d, 1H), 4.68 (d, 1H), 4.78 (m, 2H). 
<i58> o] nfl^MHH sj^-g-o. ?$z\]<&o] r^iaV-g-ofl A>-g-^>^rf. 

<159> ^"71 ^4=-^ ^-M^HS 430mg-g: 18m^ ^Ilif^HHi *t°]5L 57.6mg(60% & 
S.)4\ ^dbS|-x4H#4- 162mg^ 6-«.3.^-o}-\i (2-o}n] t-6-fSS-9^f ^7}*>5$ 
4. 4*1 ?H| 7><I^ Al^rf. is}- # £ ^ #5L2 }o]i= » 7 }^d\ ^-§- 



1020020058310 



#^ «J*>: 2003/7/5 



=20/1, v/v)3. ^*fl*M S.*)]3^# 201mg(^# 44%)* ^^}<%v±. 

*H NMR(CDC1 3 ) 6 0.50 (t, 1H), 1.12 (m. 1H), 1.16 (d, 3H), 1.21(dd 6H), 1.27 (t, 
6H), 1.39 (m, 1H), 3.86 (m, 2H), 4.31 (d, 2H), 4.69 (m, 2H), 5.13 (brs, 2H), 8.32 
(s, 1H) 

ESI: 432 (M+D+, C17H27C1N504P 



t\ o] iHSl ({ (±)- c i s-l-[ (6-<>H ^-9^^1-9-^)^ ^ ] -2-^1 ^ A>cl 

<165> ^ofl 6 °1H 3-^-1- 0.51 g* 6-#S^oV\i cflAl 0>tfl\i* ti>-§-Al7l^ 

^^«Vul, aflsafl lis)- <r«8«H a^l^-W 250 mg * ^Sf^tf. 

<166> ESI: 398CM+D+, C17H28N504P 

<167> ^dfl is 



<162> 12 



<163> 




<164> 
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<168> 




<169> 



t\ o]^HS.^ ({(±)-trans-l-[(2-6>^]i^-6-#S.S.-9H-^^-9-^)^im]-2-ofl^A>ol^s.S. 

<i?o> 8 3W1- 620 rag ^ 11 if &*HsM§- 

# 330mg # <S5W. . 

<171> !H NMR(CDC1 3 ) 8 0.53 (t, 1H), 0.97 (t, 3H), 1.08(m, 1H), 1.25(dd 6H), 1.26 (ra, 
1H), 1.28 (t, 6H), 1.40 (m, 2H), 3.80 (m, 2H), 4.16 (d, 1H), 4.40 (d, 1H), 4.69 
(m, 2H), 5.10 (s, 2H), .8.18 (s, 1H). 

<172> 14 



<173> 
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<174> 



t\ °}^Z.3.Q ({[(±)-(trans)]-l-[(6-6>Pl^-9H-^^-9-^[)^l^]-2-^l^A>ol^sH^ 

<175> ^dfl 8 6\]X) s^-g- 210 rag 6-#SS.^o|-Ta rfl^l o>i*||id* aV-g-A] ^ 

yQ£\r%ZL, ^2:^ 114 *^^r *r«8«H JE^1^€- 95 rag -g- ^*}&tk 

<176> i H nmrccdCIs) 6 0.58 (t, 1H), 0.98 (t, 3H), 1.12(m, 1H), 1.28(dd 6H), 1.26 (m, 
1H), 1.39 (m, 6H), 1.42 (m, 2H), 3.80 (m, 2H) , 4.32 (d, 1H), 4,68 (d, 1H), 4.75 
(m, 2H), 5.92 (brs, 2H), 8.29 (s, 1H), 8.34 (s, 1H). 

<177> JH2l<% 15 



t\ ol^a^ ({[(±)-(trans)]-l-[(2-^Hi^-6-#S.S-9H-^-9- , a)^l€]-2-^S.^l- 

<iso> ^dfl 10 6%x\ sj-"t# 240 mg »]2:<m 114 «<H^ *r«8«H S^l^ 

# 110 mg ^ <g£4. 



<178> 




<179> 
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!H NMR(CDC1 3 ) 5 0.55 (t, 1H), 0.93 (t, 3H), 1.13(m, 1H), 1.25 (dd 6H), 1.26 (m, 
1H), 1.29 (t, 6H), 1.31 (m, 4H), 1.40 (m, 1H), 3.80 (m, 2H), 4.18(d, 1H), 4.40 (d, 
1H), 4.69 (m, 2H), 5.06 (s, 2H), 8.18 (s, 1H). 



o] ({ [ (±)-(trans) ]-l-[ (6-oH ii-9H-^-9-^ )^]-2-H.S^a><>1 fSHS 

<185> i 0 6\)x\ 105 mg -Sr 6-W:S,S.^}\l cfl^l °>efl\d-§- ^lfe 

^^§>J1 ( ^12:^1 lloif %.<£ifr S*fl3^# 45 mg 

<186> 1H NMR(CDC1 3 ) 8 0.59 (t, 1H), 0.91 (t, 3H), 1.12(m, 1H), 1.31(m 12H), 1.32 (in, 

5H), 3.80 (m, 2H), 4.32 (d, 1H), 4.50 (d, 1H), 4.72 (m, 2H), 5.80 (brs, 2H), 8.28 
(s, 1H), 8.34 (s, 1H). 

<187> ^s^l 17 



<182> *|lsofl 16 



<183> 




<184> 
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A o] ^^3.^ ({ [ (±)-(ci s)]-l-[ (2-^H 2=.-6-#3.£-9#-^-9-^ # 

<i90> ^bfl 6 <M 80 mg^r 11 4 *<H^ *r^*M 

35 mg # ^s.*>5|rf. 

<191> ESI: 432 (M+D+, C17H27C1N504P 



<192> ^aHI i 
<193> 



<194> 



N 



^ 'iAnh, 



^\ ^solution (+Hrans (-Hrans 

V Cf^icolu^n -enantiomer ' -enantlom 



0-P=0 



(5b-1) (5c-1) 



i=l <=>) i^sL^ ({ (±)-trans-l-[ (2-o>p] 2n-6-#SS-9IMf ^-9-«S ) *fl ^ ]-2-^l) ■ 
) xij) ^SiX vfl o] te ^ ^ (resolution) 
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<195> s£7] 2<$*\ ^o] ^-o]^*)l(racemates)» 7] (chiral 

column) 1:21 (resolution)^ (+)-trans- : f ^M^*^ (-)-trans-^^-^^^* £ 
5S^. ^I^ofl 11<%*\ <2<>|*1 (±)-trans-^Hl°lH (racemate) 50 mg * 

chiral pak AD, DAICEL chemical*} a2.Aj¥ e|f]H. 

3L5.4SZLefls] (HPLCH1 ^^1^ (-§-#^ : ^ = 80/20), (+)-trans- 

#«M<M <4 (-)-trans-W^^^ 20 mg ^ <£<H (specific 
rotation)* ^*}%^. 3MH ^-^s)^ (^-fr^l^K retention time) : 7.8 -g-) W 
°1 -^^11 (5b-l)fe [a ] D = (+)16.35 (c=4.12 in CHC1 3 )°1^1, ^fH M^fe (*Kr*m: 
9.2 #«M>M(5c-l)fe [a ] D = (-)16.70 (c=1.92 in CHC1 3 )^^. 

<196> ^[X|6)] 2 



({ (+)-trans-l- [ (2-<>M ^-6-^-o] = ja.*] _ 9H _^^_ 9 _«y -2-pfl fSHSf}4 

Al)Tjfl^a^X|. (3^-^- l). 

<199> ^A]ofl i (resolution)^ (+)-trans-3-tM^*fl 40 mg* 8 ra&&( 

S-SpO^ ^fS! 285mg 3 Bi^^m.iiS.pMS. (TMSBr)* ^7>tr * 4^1^^ 




HO-P=0 
HO 



(+)-#*M^*l| [(+)-enantiomer] 
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«^1?J4- ^-^^H -*L*fl» £aL, o] <£o^ 1N-HC1 10 

*Ht^ *flf^/<Hl3ls (lO/lHH ^M^^H a^flsl-^-l- 25.4 mg (83 % ^#)^ ^ 
^ MIS ^^4. 
<20O [ a ] D = (+)18.93 (c=0.66 in MeOH) 

<20i> i H NMR(MeOH-d4) 6 0.71 (t, 1H), 1.13 (dd, 1H) , 1.18 (d, 3H), 1.45 (in, 1H), 3.81 

(dd, 1H), 3.98 (dd, 1H), 4.43 (d, 1H), 4.70 (d, 1H), 9.18 (s, 1H). 
<202> ESI: 330 (M+l), C11H16N505P 



<203> -^A]c4) 3 
<204> OH 



<jLX 



<° 

H0-P=0 

ho' 

(-J-trans-^-sM^a 1 !*)! (enantiomer) 



<205> 



({(-)-trans-l-t (2-o>p] ii-6-*H -9HHf ^-9-^ ) ^ ^]-2-^l H*}*] tS£Sl }^ 
AD^^i^xj- 34). 

<206> ^ofl (resolution)^ (-)-trans-W<>l^^ 40 mg°fl 2^ ^ 

^ €*]«H Ml^t* 20.1 mg(^ 80 ft) -i- €^ jI*|3. £^=r. 
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<207> [a ] D = (-)20.19 (c=1.21 in MeOH) 

<208> i H MMR(MeOH-d4) 6 0.71 (t, 1H), 1.13 (dd, 1H), 1.18 (d, 3H), 1.45 (m, 1H), 3.81 

(dd, 1H), 3.98 (dd, 1H),.4.43 (d, 1H), 4.70 (d, 1H), 9.18 (s, 1H). 
<209> ESI: 330 (M+l), C11H16N505P 

<210> -*lA]afl 4 



<211> 



h.c'To Resolution (+)-trans (-)-trans 

H / _ -enantiomer + -enantiomer 

o-p= 0 Ch lra ,Co,umn ^ 



<212> 



t] 6] ({ (i)-trans-l- [ (2-o r *l 2t-6-#.3.5.-9fiHffl-9-e] ) ^ ] -2-ofl ^U r °l 
= 3.3£ }^-X) ) pfl igi^S^ o] ;e o} (resolution) 
<213> ^. 7 ] ^-o.^ 2 <M A-^tj* ^o] ^*M^l(racemates)« 711: ^(chiral 
column)j£.5. ^-el(resolution)^H (HO^rans-^^M^l^ (-)-trans-^-^-^l^^l» 
&i=r. ^flS^l 13^1^1 £^31 (+)-trans-2HH°lH (racemate) 50 mg# fit ^ (^& 
■w^: chiral pak AD, DAICEL chemical^} *fl2:)c>l -S^^ s^^h. 

3^}S.ZL2fl5r](HPLC)^ #^1^ (-§-#oj> : taj^/ol^atte* = 80/20) (+)-trans- 
**M-$*H (5b-4)^r (-)-trans-^ol^^l(5c-4)^. zj-z}- 20mg^ <£°] 
(specific rotation)-!- £oflA} ^^(^^MtV: 24 €-) ^-^-o]^^]^ [ 
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a ] D = (+H4.1 (c=7.37 in CHClsWuL, 3?H ^^^(^aI^: 27 ^) ^M-Mfe 
[a ] D = (-)14.2 (c=4.13 in CHC1 3 ) °]t\.. 



({(+)-trans-l-[ (2-<>M ic-6-«H = -I=-X|-9RHf-fl-9-<l} )^^]-2-«^| tSESl}^- 
^D^Hi^-ft (s^# 12) 
<2i?> ^A]ofl 4 ofl^ ^-e](resolution)*>^ (+H&-*W<S*I| 40 mg*\) 2^ -f-^^ 

S*Hs^«- 25.0 mg €^ al^llS. £5$^. 
^ [a ] D = (+)14.06 (c=0.32 in MeOH) 

<2W> *H NMR(MeOH-d4) 6 0.76 (t, 1H), 1.03 (t, 3H), 1.10 (m, 1H), 1.38 (m, 1H), 1.47 
(m, 2H), 3.80 (dd, 1H), 3.98 (dd, 1H), 4.33 (d, 1H), 4.75 (d, 1H), 9.20 (s, 1H). 
<220> ESI: 344 (M+l), C12H18N505P 

<221> ^A]<^| 6 



<214> £}X\C% 5 




HO-P=0 
HO 



[(+)-enantiomer] 



<216> 
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<222> 




(-)-^-^-^l^^^ll (enantiomer) 



<223> 



({(-)-trans-l-[(2-6>Pl^-6-*M^Al-9H-^^-9-«a)^^]-2-^^A>ol#s.HS.^}^- 

AD^ms^-ii 41) 
<224> ^aHI 4^H (resolution)*]-^ (-)-^«M^*fl 40 mg<*ll -M^Hl 2^- 

^-i: ^l^H S^l^l- 20.0rag ^ ^ 
<225> [ Q ] D = (-)13.47(c=1.47 in MeOH) 

<2 26> 1H NMR(MeOH-d4) 6 0.76 (t, 1H), 1.03 (t, 3H), 1.10 (m, 1H), 1.38 (m, 1H), 1.47 
(in, 2H), 3.80 (dd, 1H), 3.98 (dd, 1H), 4.33 (d, 1H) , 4.75 (d, 1H), 9.20 (s, 1H). 
<227> ESI: 344 (M+l), C12H18N505P 

<228> 7 



<229> 
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<230> 

({ (±)-ci s-l-[ (2-<>H j= -9H-^^-9-^ ) ^ ]-2-*fl fSHSl^Al ) 

^X^^ ^ (SfrtH* 44) 
<23i> ^ofl 17*\]*\ s^l- 30 mg* «<H^ 43*1 *M ^^1^1- 

13 mg * <£9Xt}-. 

<232> i H NMR(MeOH-d4) 6 0.67 (t , 1H) , 1.05 (dd, 1H), 1.13 (d, 3H), 1.38 On, 1H), 3.90 

(dd, 1H), 4.01 (dd, 1H), 4.22 (d, 1H), 4.58 (d, 1H), 9.17 (s, 1H). 
<233> ESI : 330 (M+l), C11H16N505P 



<234> s 



<235> 




<236> 

({ (+)-t rans-1- [ ii-9H-^^-9-^ ) ^ ]-2-*fl ig a>o] fSHSl }4*1 ) llii? 

4> 2) 

<237> ^x\q] -go^ <+)-jg-flH^aH (5b-l) 1.8 g4r 20 ml^l ^l^, BeH 

^o>ni( TEA ) o.46g^ 0.18g^ 10% Pd onCl- ^51 25 °C ^ 1?1 #*HH 18*1 # 
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6-^^-A]^o>ia 100 % <2534. 

<238> 1R NMR(CDC1 3 ) 8 0.37 (t, 1H), 0.96 (m, 1H), 1.00 (d, 3H) , 1.12(m, 1H), 1.14(m 

12H), 3.79 (m, 2H), 21 (dd, 2H), 4.51 (m, 2H), 5.27 (brs, 2H), 8.01 (s, 1H), 8.50 
(s, 1H). 

<239> <%6\)a\ q-^X\^.o}^ ^-2.^1 1.8 g ^ ^X\d\] 2 2§-<£i& ig-ig* ^Al-grH S 

l.3g (100 % ^-iO-fr 

<240> !H NMR(MeOH-d4) 8 0.63 (t, 1H), 1.05 (dd, 1H), 1.20 (d, 3H), 1.43 (m, 1H), 3.80 
(m, 1H), 3.98 (m, 1H), 4.47 (d, 1H), 4.63 (d, 1H), 8.30 (s, 1H), 8.80 (s, 1H). 

<241> -gX|ofl 9 . 



({(+)-trans-l-[(2-oH^-9H-^^-9-^)^m]-2-^^^>omMS^}^Al) 1 ij)^5.^ 
(W# 13) 

<244> ^A]ofl 4<*(H <g<H*l (+)~#flH^ (5b-4) 400 mg 8^. ^-^tt 

«H i*flJWfr 270 mg # 




o 



<243> 
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1H NMR(MeOH-d4) 6 0.71 (t, 1H), 1.10 (t, 3H), 1.12 (m, 1H), 1.37 (m, 1H), 1.50 
(m, 2H), 3.80 (dd, 1H), 4.04 (dd, 1H), 4.26 (d, 1H), 4.74 (d, 1H), 8.68 (s, 1H), 
8.74 (s, 1H). 



({(±)-trans-l-[(2-6H^-9H-^^-9-^)^^]-2-HS^A>o]^n S ^}^Al)^^i>, 
€r#4\ ^ 45) 

$)^*\} 15°lH «g£r 200 mg ^ ^Al^l s^- -U^SH s)-^- 

# 110 mg # ^9X^. 

!H NMR(MeOH-d4) 6 0.71 (t, 1H), 0.96 (t, 3H), 1.10 (m, 1H), 1.43 (m, 3H), 1.47 
(m, 2H), 3.78 (m, 1H), 4.01 (m, 1H), 4.26 (d, 1H), 4.71 (d, 1H), 8.68 (s, 1H), 
8.74 (s, 1H). 



<246> ^/.]o^) 10 




O 



<248> 



<251> <£X\<$ n 
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<252> 




<253> 



({(±)-trans-l-[(2-^l^-6-^ol^Al-9H-^?l-9- < a)^l€]-2-HS.^A>omSHS.^} 
^1)^1^3.^^ W (W* 46) 
<254> ^s^l 15<HH <S£r 150 mg ^ -M*H1 2^- 3.^ ^ 

1- 110 mg ^ 

<255> lR NMR(MeOH-d4) 6 0.74 (t, 1H), 0.96 (t, 3H), 1.11 (m, 1H), 1.42 (m, 5H), 3.79 
(m, 1H), 3.96 (m, 1H), 4.32 (d, 1H), 4.75 (d, 1H) , 9.17(s, 1H). 

<256> ^X\d§ 12 



({(±)-trans-l-[(6-a>*l i^-9IHff ^-9-«H )*fl Tt]-2-S.S^H fSSS^ )^1 
«M M 47) 




<258> 
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<259> 7012,6$ i66fl Al ^ fl-^Hfr 35 mg^- 10 r]t^|^] ^1:2, 280 mg^ HbH 
^^ma.S.^o-|s. (TMSBr)» ^7>t!: ^ 4 a1^o> ^aI^cJ-. ^#3.5.^^ #0}.^ 
3-^19 ^31, ol <£<^ ^m^-ollBflH (lO/l)olH 23 mg ^ 

<260> i H NMR(MeOH-d4) 8 0.69 (t, 1H), 0.97 (t, 3H), 1.07 (m, 1H), 1.41 (m, 3H), 1.47 
(m, 2H), 3.78 (m, 1H), 4.01 (m, 1H), 4.37 (d, 1H), 4.82 (d, 1H), 8.38 (s, 1H), 
8.56 (s, 1H). 

<261> ^X\<$ 13 



({(±)-trans-l-[(6-^li^-9H-^^-9-^)^l€]-2-^l^> 0 l#S.^S.€}^l W£3.£=-g: 
^-AJ 48) 

<264> ^fl2£:ofl uoflAl oj^. 3.^3. 40 mg ^. ^A]^ 12 <%. ^ogtb a^ilsl-^-i- 
25 mg ^ <3£^. 



<262> 




O 



<263> 
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<265> 1H NMR(Me0H-d4) 6 0.69 (t, 1H) , 1.02 (t, 3H), 1.03 (m, 1H), 1.35 (m, 1H) , 1.47 
(m, 2H), 3.79 (m, 1H), 4.03 (m, 1H), 4.40 (d, 1H), 4.86 (d, 1H), 8.38 (s, 1H), 
8.55 (s, 1H). 

<266> ^X\d§ u 



[{(±)-trans-l-({2-^l^-6-[(4-^^Al4^)^3f|.^]-9H-^^-9-^}^m)-2-^mA>ol§ 

] ^ liiM^I ^ (W# 49) 

<269> ^is^l 13«\)*\ S|-ft G-tS-S^^^H^l 48 mg^- 9 ml^ ^M-i-^l^H^, H 

Bl ^1 ^ 140 mg4 4-^1 a] El .2.3. 31 ^ 290 mg^: 7>§>5$ . $ff-S?i «H *l 24*1 

^"Md^ 6^ $\*\7\ 4-^)1^1 a)] ^Bl^.S *1^ 3HH£ 40 

mg ^ 



<267> 





<268> 
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<270> i H NMRCCDdg) 6 0.51 (t, 1H), 0.97 (t , 3H), 1.15 (m, 1H), 1.24(d, 6H), 1.27(d 
6H), 1.40 (m, 3H), 3.80 (m, 2H), 3.80 (s, 3H), 4.12 (d, 1H), 4.37 (d, 1H), 4.68 
(m, 2H), 4.78 (brs, 2H), 6.93 (m, 1H), 7.19 (m, 2H), 7.28 (m, 2H), 8.04 (s, 1H). 

<27i> o] <go^ 40 mg ^ 12^ ^<^*> w 0 >^^- ^m}<$ €*Rr 25 

mg ^ <£5W. 

<272> i H NMR(MeOH-d4) 6 0.63 (t, 1H), 0.93 (t, 3H), 1.03 (m, 1H), 1.35 (m, 1H), 1.38 
(m, 2H), 3.20 (m, 1H), 3.70 (m, IH), 3.89 (m, 2H), 4.24 (m, IH), 4.70 (m, IH), 
7.03 (d, IH), 7.14 (m, 2H), 7.32 (m, IH), 8.98 (s, IH). 



<273> ^A]6j] 15 




<275> 

[{(±)-cis-l-({2-o>Plia-6-[(4-^HS4^)^4^]-9H-^-fl-9-^}pf|l)-2-^|€A>ol^ 
>^-Al ] pfl ^s^a]-^ ^ 50) 

<276> ^ofl lyoflA^ oio^ s^-g. e-SSS^oj-Td^-S^ 48 mg^S: 9 ml^ 

JE5]^l^o>°l 140 mg^ 4-qss.B)_2.£ie|]# 290 mg^- 7}?>}<%t±. ^BE^SHH 24*1 # 
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-Mel^ T^VVi^ 6^ fl*|7> 4-^2=^1^-2-^ *l«r€ 32 

mg ■§- 

<277> 1 H NMR(CDC1 3 ) 6 0.62 (t, 1H)-, 0.93 (m, 1H), 1.16 (d, 3H), 1.26(d, 6H), 1.30(d, 
6H), 1.36 (ra, 1H), 3.79 (m, 1H), 3.92 (m, 1H) , 3.98 (d. 1H), 4.38 (d. 1H). 4.74 
(m, 2H), 4.83 (brs, 2H), 7.79 (d, 2H), 8.05 (s, 1H). 8.22 (d, 2H). 

<278> ol 32 mg ^ 124 ^H* 4 s * *H €*Hr 20 

<279> i H NMR(MeOH-d4) 6 0.67 (t, 1H), 1.05 (m. 1H), 1.13 (t, 3H) , 1.38 (m, 1H), 3.91 
(m. 1H), 4.01 (m, 1H), 4.27 (m, 1H), 4.67 (m, 1H), 7.92 (d, 1H), 8.33 (m, 2H), 
9.17 (s, 1H). 

<280> >|A]o| 16 
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<2S2> 



(+)-trans-3-[ ({l-[ (2-^>^l 2t-9IHf S -9-«J H H ]-2-*fl 11*}°} fS=H }^] € ]-8 , 
8-^^^-3,7-1^^-2,4, 6-HB|^>-3A, S-a^fe-l-^-^^olH 6). 

<283> jgx\d\) s«l[*\ 600mg* 1-^1 ^-2-3q^-e| r]fe 5m Hi ^1 60 °C S 7}^} 

JL 301- ^#.-51^]^. o] #-§-#6f| HeH l^}- 1 ?! (TEA) 0.58g ^ #5.^1 €^^511 
<^1H 0.86g-i- ^oL 27^1 M&Hlr%. n 20 °C3. ^r£« 

!-<*fl 20ml ^ ^^^1^1 ^, ofl^o>4^olHS. <>1 ^#*|* ^^Ff- 

& ^#^r ^S^}^ ^ aSnj-^rLsB^^ 250 mg (24 % ^ 

^tt^. 

<2 84> [a ] D = (+)20.57(c=2.04 in CHC1 3 ) 

<285> i H NMR(CDC1 3 ) 6 0.52 (t, 1H), 1.16 (m, 1H), 1.17 (d, 3H), 1.20(s, 18H), 1.41 (m 
1H), 3.97 (m, 2H), 4.30 (q, 2H), 4.00 (brs, 2H), 5.64 (m, 4H), 8.05 (s, 1H), 8.69 
(s, IE). 

<286> -^X|<*i| 17 



<287> 
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<288> 



(+)-trans-Hl i{ [ ( *1 )^X\ ] pj| ig }({ l-[ ii-9H-^-^-9-^ ) ^ € ]-2 

-*fl H^M tSESf H i^^] o] e 7). 
<289> *}X\d\] <go]# 0 .98g # l-^im-2-^l-elc]^ 5mHl ^ul 50 °C S. 7><t 

30-g- ^-9} 51 ^m^-. ^1 <H] HbH^V?! (TEA) 0.96g^ #5.^] ^01^ 

^S.^^vilol^ l.44g^r ^JL 3^1 ^<?> iH^A^t}. zl Xt-g-l-^: 20 °CS. £rJE.» 

^r-i-^^l 20ml ^ #^1^, <Hl^oHHl 0 lB^ °1 
# ^-ff-^r ^ ^ a^>S.ZL2fl3z)S. ^»1*H S*I|STO# 270 

mg (16 % <S^4. 
[a ] D = (+)20.48(c=1.14 in CHC1 3 ) 

^ 1H NMR(CDC1 3 ) 6 0.49 (t, 1H) , 1.15 (m, 1H), 1.16 (d, 3H), 1.29(m, 12H), 1.45 (m 
1H), 3.97 (dd, 1H), 4.05 (dd, 1H), 4.30 (q, 2H), 4.90 (m, 2H), 4.62 (m, 4H), 8.05 
(s, 1H), 8.69 (s, 1H). 

<292> 18 



<293> 
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<294> 



(+)-trans-3-{ [ ( l-{ [2-*}v] i^-6-(4-*fl d| ^ £.)-9HHf ^9-«i ] ^1 t }-2-*J] ^s. 
H 8) 

<295> ^A]ofl <££r (+)- ^O^l 6-#S.3.^0>vq o.^) 48 mg ^- 9 ofl i£ 

^d\) ^o]jL t BBl^M^nl 140 mg jq- 4-^s.AlEl^.a5fl# 290 mg^- 7>^^cf. 
#*HM 24AR> tiV-§-ir Al^lJL 20ml^ 7}*M tiV-g-^- f^Al^t}. ufl^-i;^ 

^^^H ^7^ ^, ^#5.5.^1^3. ^#*>JL ZL ##^f-*M 
A. ^Sl?>€ ^£.3. T^V^ 6«i ^*l7> 4-*H^-a1s^e].SL3. 

<296> ol 030^ 3*^"§- 40 mg % 12^ ^^tt ^r*3*H €*Rr -fi-S. 

*fl 32 mg Mr <3&t}. 
<297> ESI • 4 5 2 ( M+1 )+ C18H22N505PS 

<298> <$6\)x) <£o^ 30 rag 174 <r^*H ^) 15 

mg ^ ^smc-M- 20 %). 

<299> [a ] D = (+)13.75(c=2.36 in CHCI3) 

^ !H NMR(CDC1 3 ) 6 0.63 (t, 1H), 0.93 (t, 3H), 1.03 (m, 1H), 1.35 (m, 1H), 1.38 (m, 
2H), 3.20 (m, 1H), 3.70 (m, 1H), 3.89 (m, 2H), 4.24 (m, 1H), 4.70 (m, 1H), 7.03 
(d, 1H), 7.14 (m, 2H), 7.32 (m, 1H), 8.98 (s, 1H). 3) 5 0.48 (t, 1H), 1.12 (m, 
1H), 1.13 (d, 3H), 1.19(m, 18H), 1.38 (m 1H), 3.84 (s, 3H), 3.90 (dd, 1H), 3.98 
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(dd, 1H), 4.25 (q, 2H), 4.76 (brs, 2H), 5.62 (m, 4H), 6.95 (d, 2H), 7.54 (d, 2H), 
7.91 (s, 1H). 

<301> ^A]ofl 19 



({[(±)-cis-[l-(6-<^H^-9H-^^-9-^)^^]-2-p|l^>^«SHS^}^Al]^^£^ 
W 51) 

<304> *\}2,d\] g£ 50 mg * ^Hl -S*1*H 

40 mg -§r <2&4. 

<305> i H NMR(MeOH-d4) 6 0.63 (t, 1H), 1.05 (m, 1H), 1.10 (d, 3H), 1.32 (m, 1H), 3.87 
(dd, 1H), 4.03 (dd, 1H), 4.28 (d, 1H), 4.71 (d, 1H), 8.37 (s, 1H), 8.50 (s, 1H) . 

<306> ^. ^d\] of-g. sJ-^-l-^ M)S.^91 HepG2.2.15 ^15.^)^ nfl-f -f^tb ^-§-2. 



<302> 




O 



<303> 
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%Q 3 (transgenic mouse H tflsfl %%^-d\ 5E£r ^^f-<^Kr ^=SL» M-Br 

<307> 1 

<308> AflaL^MH^ wW^CHBV) ^*HJl4 ^ ^ ^ 

<309> (1) Aflame ^ 

<3io> v\o]B\^m ^ A 3*Kr 4iT°J HepG2.2.15^(M.A Shells et al . , P.N.A.S. 

84, 1005(1987))* T-75 #5^3.^*1 10% FBS(Fetus bovine serum, GIBCO BRL, 
#16000-044), 1% ABAKAntibiotic-Antimycotic, GIBCO BRL, #16000-028), 400#g/m4^ 41 
i-ll^ ^ (genetic in, Sigma, #G-9516)* ^7>^r DMEMufl^l (GIBCO BRL, #430-2200 )^H 3 
^ Q^CLS. 1:3^1 T-Hr<H 5% C0 2 afl^HH 37 ? 5. Bfl^rSI^. 96H #5lH 

H°)l 4 x 10 4 7B/^o] ^^j. ^. Afls^£7> 80-90%S. S\9X^r nfl 2% FBS, 1% 

ABAM, 400^g/me^l JflN^-ti-fr SL^rtr DMEM *fl*l 200^5. wH 1 ^ 4"§" «M"i: 100y JH 
Ai^-Bl 5Sfl^ .2.3. 0.16 M*}*| ^W, z}- ^ ^^S. 2-321 ^ 

#4 4Hi ^ ^£.*r» ^^5}-^^. 2«g #3 JLiiL «B^1« <^§~§: *M 

tr*l 1013 *fl ^ «fl*l 100/jM- ^r^H PCR( Polymerase Chain Reaction)^- ^ 

<311> (2) ^1-^ >fl£^ 2:A> 

<312> io<£*H wfl^l lOOmM- ^, 7.5mg/m<^ MTT(Thiazolyl Blue Tetrazolium 

Broide, Amresco, #0793-5G) -§-^^r 30^ 4 sgd\] 7 }f>}jL 37 ?, 5% C0 2 wfl^HH 2 
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*fl<£*H -§-^^r *m ^ 10% Triton X-100, 0.4^^1 ^l^r <3#* X 

•^-tb ol^HS^ -g-^^ 120(d/*£'A 7}^}jl 2*1*3: 4it ^H^A 

o^cf. <ieM*> elcKElisa Reader)S 540nm^l^ ^T^t}. 
<313> (3) PCR^ ^ 4^1 31 ^ 

<3i4> X\g_ ^El * io<a^fl ^*b -Ml a afl^-i- oi-g.^ B ^ Ta>o]a)^ ^] 

^*>5|i=f. A ^tb wfl 0 <H^: ffrS. 10*1] JiHtb ^ 95 °C 

<*\*\ 15^ #<*| 4i» 4^Hr 7^ ^, «H^^ 

°>^1 ^^91 ^7]^i^# M-H^-ifl^ 2001^ <37H<i£|*l<2}- ^ -a-^>4 
*£KM1 -B-^7.> a>o|o] 2319*1 <g7H<I 41*1 ft- ^ 5' ^ H^H4 3' ^ 5.^1 
*lJL A>-g-^^ 320bp^ 4r#*b PCR^l -&>^4. zl ^, B^S 

wj-olE]^ 71]^- DNA» ^ffAS^ 4 Als.^) ia>o-|&)^^ 4^1 ^7> 

<315> o-^ B^ «Msli 4^ tifl^^^- ^^-^.S. PCR 

^A]^rf. DNA» 2% o>7]-S.^^^>| #7l°§^b ^ w.5.*}°l^ 

(EtBr, ethidium bromide)^. "g^H T^ltt ^-tfsj- *l^(Digital Imaging System)^! 
IS-1000(Innotech Scientific Corporation)^.^ ^^-^4. -^(linear) SQ&TlW 
^*Hr ^(dilution fold)* *r-§-*H *1^» ^^b M]S. tifl<£^ & 

^6\) s-o^t)-. ^^tb PCR «<HH £)-sH ^€ -M^^^l DNA» 2% o>7>S.S^ofl>| 
^71^-^tb ^ <M# ti-^>°]^-S. IS-1000^.S ^*>j1 B^ 
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<316> [5. 5] 





FCcaC ii M) in HRV 




1 

X 


0 OS 




2 


1.0 


>1000 


12 


0.06 


>1000 


13 


>10 


>1000 


34 


>10.0 


>1000 


41 


>40.0 


>1000 


45 


>40.0 


>1000 


46 


1.2 


>1000 


47 


>30.0 


>1000 


48 


>30.0 


>1000 


49 


>0.2 


>1000 


44 


>10.0 


>1000 


50 


>40.0 


>1000 


51 


>40.0 


>1000 



<317> ^-71 3. 52) ^SJfBl <g - o^-ol, ^^^^.^ (enant iomer ) ^ t}o-|o}^Efl 

5^1^. o>o]^ (diastereoisomer)^r e^^H^l «W <i) ^Jl7> 

€• x}°}7} 9X^, ^3 s^l-* ^<HH (+)-trans-#«M^*ll (enant iomer )7> ufl-f 



<318> ^^6fl 2 
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<3i9> ^(Transgenic mouse: T/G mouse) ^'H^ ^Sl-M 

<320> 5£]§> ^ ^ O.S 

<32i> FVB strain ^Hr^S.^^ ^r^U^^ Jone D. Morrey, Kevin W. Bailey, Brent E. 

Korba, Robert W. Sidwell, "Utilization of transgenic mice replicating high levels 
of hepatitis B virus for antiviral evaluation of lamivudine" Antiviral research, 
1999, 42, 97-108H1 7}*m ^^Hl ^ <^o]^\ 4-5 HBV ?H lH 13 . 

'A lOmg/kg/dayS. 9^# ^H^^-TiM", 10, 2, 0.4mg/kg/day^ «g=o.s 9^*3: ^hM 1 -^ 
*>^i=r A>-g--t). ^^ofl ^ 3 3^ Til^oflA-l 

^fl^^H 5/^ c] ^^ofl I5m^ Genereleaser sol-i: $7}f;}5L A 

A ^ ^£^^1 ^^lfe J^^g- HBV DNA» #<>Hfl&4. 10 x 

^^(Perkin Elmer), 0.8^5^) lOmM dNTP, 500ng£| ^*\] 1°1H HBV HBr°H , 

2,125mM^ MgCl 2 , DMS0 ^ Taq l-^^^Ml* $7}is}d\ , PCR(Polymerase Chain Reaction) 
5. ^A]^rf. # 7 )<%%.^. A>-g-^H HBV DNA^ ^ ^^^«r ^ ^ 

*\ ^J:^ %<2HH HBV DNA7> ^ i-M'M. 



<322> 
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13. 6] 





^^^(mg/kg/day) 






2 


10 


4/4 




6 


1 


5/5 




7 


1 


5/5 


3^ 


8 


1 


2/5 


3^ 
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1] 

[ 1] 



OR 3 

R 1 C1-C7 l^l-EL, 

R 2 g R 3 ^A°-sL ^» M-Bl-iflTlM-, ^rS.^\, Ci-C 4 -^ A l» ^1^1. C7 

-(CH 2 )m-0C(=0)-R 4 * M-Bfifl^, <^7H m 4 1 ^1 12^ ^^l^, R 4 ^ 
Ci-Ci2-tt«, C 2 -C7-^l^, Ci-C 5 -^ A 1. Ci-Cy-^^M^, ^(d-Cy-^^)^^, C 3 
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x2 0 0 
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